Modulation of coronary perfusion pressure can reverse cardiac dysfunction after brain death.
Brain death results in a rapid decline in left ventricular function, which has clinical relevance for organ transplantation. The aim of the present study was to investigate coronary perfusion changes during brain death and their role in cardiac dysfunction. In an in situ isolated canine heart model, brain death was induced by inflation of a subdural balloon catheter. The heart was perfused separately with the animal's own blood by a pressure-controlled roller pump that was coupled to the measured aortic pressure. Myocardial contractility was estimated by the slope of the end-systolic pressure-volume relation. Induction of brain death resulted in a transient hyperdynamic response, followed by a significant decrease in systemic vascular resistance, coronary blood flow, and the end-systolic pressure-volume relation (p<0.05). However, if coronary perfusion pressure was decoupled from aortic pressure and elevated to pre-brain death levels, coronary blood flow and the end-systolic pressure-volume relation were also restored to baseline levels. Severe impairment of coronary blood flow may contribute to decreased contractility after brain death that can be reversed by modulation of coronary perfusion pressure.